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(54) METHOD FOR MANUFACTURING THIN FILM MAGNETIC HEAD 

(57)Abstract: v 
PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a thin film magnetic head capable of 
enveloping each winding of a coil with an insulating layer 
leaving no gap and surely forming a flat surface on the 
insulating layer. 

SOLUTION: Resist liquid 65 is injected into gaps 
between the windings of the coil 45 wound around a 
magnetic piece 39. When the resist liquid 65 is cured, an 
insulating resin cured layer 46 is fixed between the 
wound wires. The insulating resin cured layer 46 and the 
windings of the coil 45 are coated with an insulating 
metal film 69. Then, the surface of the insulating metal 
film 69 is subjected to polishing treatment for flattening 
until the windings of the coil 45 are exposed. The gaps 
between the windings can be surely filled with the 
insulating layer, since the resist liquid having high fluidity 
can be penetrated into every corner. It can be avoided 
that the insulating resin cured layer 46 which is 
comparatively brittle is exposed to the polishing 
treatment for flattening. 
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* NOTICES * 



Japan Patent Office is not r sponsibl for any damages caused by the use of this 
translation. 

1. This document has been translated by computer.So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the thin film magnetic head characterized by 
providing the following. The process which forms a magnetic piece. The process which 
forms the winding of the coil which goes the circumference of a magnetic piece around 
on datum level. The process which pours resist liquid into the crevice between winding 
at least. The process which is made to harden resist liquid and forms an insulating resin 
hardening layer among winding at least, the process which covers an insulating resin 
hardening layer and winding with an insulating metal membrane, and the process which 
performs flattening polish processing to the front face of an insulating metal membrane 
until winding is partially exposed at least. 

[Claim 2] The manufacture method of the thin film magnetic head characterized by 
having further the process which covers the aforementioned winding with the 
aforementioned resist liquid completely, the process to which semi-hardening of the 
aforementioned resist liquid is carried out, and the process which performs reactant 
etching processing to the resist liquid which carried out semi-hardening until the slot 
was formed among winding in pouring in the aforementioned resist liquid in the 
manufacture method of the thin film magnetic head according to claim 1 
[Claim 3] The manufacture method of the thin film magnetic head characterized by 
mixing the reaction agent discolored in response to the aforementioned winding with the 
slurry for polish which spreads on the front face of the surface plate for polish in the 
aforementioned flattening polish processing in the manufacture method of the thin film 
magnetic head according to claim 2. 

[Claim 4] The thin film magnetic head characterized by having a magnetic piece the coil 
which goes the circumference of a magnetic piece around along with datum level the 
insulating resin hardening layer which fills the crevice between the winding of a coil 'and 
the insulating metal layer which puts an insulating resin hardening layer between datum 
level, and faces a flat side on a front face. 

[Claim 5] The thin film magnetic head characterized by having the insulating resin 
hardening layer which fills a crevice between the coil which goes around along with 
datum level with the nose-of-cam pole piece which faces a medium opposite side and 
faces each other on a periphery at a nose-of-cam pole piece, and a nose-of-cam' pole 
piece and a coil, and the insulating metal layer which puts an insulating resin hardening 
layer between datum level, and faces a flat side on a front face. 

[Claim 6] The thin film magnetic head characterized by having the insulating resin 
hardening layer which fills a crevice between the inner circumference of a magnetic 
piece, the coil which goes the circumference of a magnetic piece around along with 
datum level, and a magnetic piece and a coil, and the insulating metal layer which puts 
an insulating resin hardening layer between datum level, and faces a flat side on a front 
face. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacture 
method of the thin film magnetic head especially equipped with a magnetic piece and 
the coil which goes around around this magnetic piece about the manufacture method 
of the thin film magnetic head used for a magnetic-disk driving gear or a magnetic- 
recording medium driving gear called a magnetic tape transport 
[0002] 

[Description of the Prior Art] Generally, in the thin film magnetic head, flattening of the 
front face of an insulating layer where a coil is embedded is wanted to be carried out. In 
this way, if flattening is carried out, the upper coil and an up magnetic pole layer can be 
formed with a sufficient precision by the detailed pattern (configuration) on the surface 
of an insulating layer. Detailed-ization of such a pattern contributes to narrow-ization of 
a recording track etc. 

[0003] Generally a metallic oxide called aluminum 203 (alumina) is used for an 
insulating layer in realizing such flattening. A metallic oxide is formed by technique, such 
as sputtering and vacuum evaporationo. 
[0004] 

[Problem(s) to be Solved by the Invention] For example, in the field of a magnetic-disk 
dnving gear, much more improvement in the speed of drawing speed is required. For 
example, if the interval of the winding of a coil is narrowed, improvement in the speed of 
drawing speed is realizable. In this way, if the interval of winding is narrowed the 
crevice between winding cannot be completely fill uped with technique, such as 
sputtering or vacuum evaporationo. If an opening exists among winding, it will originate 
in corrosion (oxidization) and the electric resistance value of winding will increase 
Increase of the result, for example, supply voltage, and increase of calorific value will be 
caused. 

[0005] this invention aims at offering the manufacture method of the thin film magnetic 
head which can form a flat side certainly on an insulating layer at the same time it was 
made in view of the above-mentioned actual condition and wraps the winding of a coil in 
an insulating layer without a crevice. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose 
according to this invention, the process which forms a magnetic piece, and on datum 
level The process which forms the winding of the coil which goes the circumference of a 
magnetic piece around, and the process which pours resist liquid into the crevice 
between winding at least, The process which is made to harden resist liquid and forms 
an insulating resin hardening layer among winding at least, The manufacture method of 
the thin film magnetic head characterized by having the process which covers an 
insulating resin hardening layer and winding with an insulating metal membrane, and 
the process which performs flattening polish processing to the front face of an insulating 
metal membrane until winding is partially exposed at least is offered. 
[0007] According to the manufacture method of this thin film magnetic head, fluid high 
resist liquid is used in forming an insulating layer in the crevice between winding. Since 
resist liquid can spread even round all the corners of the crevice between winding the 
crevice between winding can be certainly filled with an insulating layer. Therefore, 
promotion of the corrosion resulting from survival of an opening, i.e., oxidization, is 



avoidable. The fluid of the resin liquid hardened in response to heat or a beam of light 
called ultraviolet rays and others should just be used for resist liquid. 
[0008] And by this manufacture method, after the laminating of the insulating metal 
membrane is carried out to an insulating resin hardening layer, flattening polish 
processing is carried out. Therefore, it is avoidable that an insulating resin hardening 
layer weak in comparison is **(ed) by flattening polish processing as much as possible. 
If flattening polish processing is performed to an insulating resin hardening layer, the 
front face of an insulating resin hardening layer will be rough with work of an abrasive 
material on the contrary. In this way, a flat side can be certainly formed in the front face 
of an insulating metal membrane. In this way, in respect of [ which was formed ] flat, an 
upper coil and an upper up magnetic pole layer can be formed with a sufficient precision 
by the detailed pattern. In case detailed-ization of such a pattern narrows the interval of 
the winding of a coil or raises recording track density, it can greatly be useful. A metallic 
oxide should just be used for formation of an insulating metal membrane. 
[0009] The manufacture method of the thin film magnetic head is wanted to be further 
equipped with the process which covers winding with resist liquid completely, the 
process to which semi-hardening of the resist liquid is carried out, and the process 
which performs reactant etching processing to the resist liquid which carried out semi- 
hardening until a slot is formed among winding in pouring in resist liquid. If the above- 
mentioned insulating metal membrane was formed in the formed slot, when winding will 
be exposed during flattening polish processing, among winding, an insulating metal 
membrane is surely exposed. Exposure of an insulating resin hardening layer is 
avoidable. Therefore, polish of an insulating resin hardening layer can be prevented 
certainly. A surface rough deposit is avoided. 

[0010] It is desirable to mix the reaction agent discolored in response to winding with the 
slurry for polish which spreads on the front face of the surface plate for polish in 
flattening polish processing. Generally, in flattening polish processing, the front face of a 
wafer is forced to the front face of the rotating surface plate for polish. According to such 
flattening polish processing, the front face of a wafer can be ground by work by the 
slurry for polish which spreads on the front face of the surface plate for polish. If the 
reaction agent is mixed into the slurry for polish at this time, based on discoloration of a 
polish slurry, an operator can check exposure of winding. An operator can end flattening 
polish processing certainly, when winding is exposed. It can be avoided that an 
insulating metal membrane is shaved off too much, and exposure of an insulating resin 
hardening layer can be certainly prevented at the time of flattening polish processing. 
[0011] In addition, an insulating resin hardening layer and an insulating layer called an 
insulating metal membrane may be formed in the crevice between the nose-of-cam pole 
piece which faces a medium opposite side besides the crevice between the winding of 
the above coils, and the periphery of a coil, and the crevice between the inner 
circumference of a coil, and a magnetic piece. 

[0012] According to the manufacture method of the above thin film magnetic heads, the 
thin film magnetic head characterized by having the insulating resin hardening layer 
which fills the crevice between the winding of a magnetic piece, the coil which goes the 
circumference of a magnetic piece around along with datum level, and a coil, for 
example, and the insulating metal layer which puts an insulating resin hardening layer 
between datum level, and faces a flat side on a front face can be offered. In addition, the 
thin film magnetic head can be around gone along with datum level with the nose-of- 
cam pole piece which faces a medium opposite side, and can be equipped with the 
insulating resin hardening layer which fills a crevice between the coil which faces each 
other on a periphery at a nose-of-cam pole piece, and a nose-of-cam pole piece and a 
coil, and the insulating metal layer which puts an insulating resin hardening layer 



between datum level, and faces a flat side on a front face. Moreover, the thin film 
magnetic head can be equipped with the insulating resin hardening layer which fills a 
crevice between the inner circumference of a magnetic piece, the coil which goes the 
circumference of a magnetic piece around along with datum level, and a magnetic piece 
and a coil, and the insulating metal layer which puts an insulating resin hardening layer 
between datum level, and faces a flat side on a front face 
[0013] 

[Embodiments of the Invention] Hereafter, 1 operation gestalt of this invention is 
explained, referring to an accompanying drawing. 

[0014] Drawing 1 shows hard disk drive (HDD) 10 roughly as one example of a 
magnetic-recording medium driving gear. This HDD10 is equipped with the enclosure 11 
of the enclosed type which divides the building envelope of a flat rectangular 
parallelepiped. The magnetic disk 13 as a magnetic-recording medium with which a 
spindle motor 12 is equipped, and the surfacing head slider 14 which counters a 
magnetic disk 13 are held in the enclosure 11. A spindle motor 12 drives a magnetic 
disk 13 by the circumference of the axis of rotation. 

[0015] The surfacing head slider 14 fixes at the nose of cam of the carriage arm 16 
which can be rocked by the circumference of a pivot 15. In the writing and read-out of 
information to a magnetic disk 13, with the actuator 17 which consists of magnetic 
circuits, a rocking drive is carried out, consequently the surfacing head slider 14 moves 
the carriage arm 16 to radial [ of a magnetic disk 13 J. The surfacing head slider 14 is 
positioned by this movement at the recording track of the request on a magnetic disk 13. 
Opening of the enclosure 11 is closed by covering (not shown) which forms the hold 
space sealed between enclosure 11 . 

[0016] Drawing 2 shows one example of the surfacing head slider 14. It is joined to the 
air defluxion edge of the main part 21 of a slider made from aluminum2 03-T1C (Al 
Chick), and this main part 21 of a slider, and this surfacing head slider 14 is equipped 
with the film 23 with a built-in head element made from aluminum2 03 (alumina) which 
contains the head element 22, i.e., a read-out write-in head. It spreads on the main part 
21 of a slider, and the film 23 with a built-in head element, the medium opposite side 24, 
i.e., the surfacing side, which counters a magnetic disk 13. The rail 25 of two lines in 
which ABS (air bearing surface) is specified in respect of a summit is formed in the 
surfacing side 24. The surfacing head slider 14 can surface from the front face of a 
magnetic disk 13 during rotation of a magnetic disk 13 using the airstream 26 received 
in the surfacing side 24 (especially ABS). 

[0017] Drawing 3 shows the enlarged view of the surfacing side 24. As shown in 
drawing 3 , the read-out write-in head 22 is equipped with the thin film magnetic head 29 
on which a magnetic field is made to act towards a magnetic disk 13 using the write-in 
gap 28 which faces the surfacing side 24, and the magnetoresistance-effect (MR) 
element 30 which reads the magnetization direction of magnetic-disk 13 front face as 
everyone knows using the principle of the magnetoresistance effect. Things, such as for 
example, a huge magnetoresistance-effect (GMR) element and a tunnel 
magnetoresistance-effect (TMR) element, can be contained in the MR element 30 as 
everyone knows. 

[0018] The write-in gap 28 is divided by the lower nose-of-cam pole piece, one pair of 
magnetic pieces 31, i.e., the up nose-of-cam pole piece, exposed to the surfacing side 
24, 32. The narrow salient 33 which faces the narrow up nose-of-cam pole piece 31 is 
formed in the lower nose-of-cam pole piece 32. Between this narrow salient 33 and the 
up nose-of-cam pole piece 31, a non-magnetic layer 34, i.e., a gap layer, is put. 
According to this gap layer 34, the magnetic flux which goes to the narrow salient 33 
can leak from the surfacing side 24, and can come from the up nose-of-cam pole piece 



31 . In this way, it leaks and a record magnetic field is formed of the magnetic flux which 
comes out. These gap layer 34, the upper part, and the lower nose-of-cam pole pieces 
31 and 32 are buried by the insulating layer 35. 

[0019] The upper part and the lower nose-of-cam pole pieces 31 and 32 are put 
between the up magnetic pole layer 37 which faces the surfacing side 24 by the front 
end, and spreads in a cross direction, and the lower magnetic pole layer 38 which faces 
the surfacing side 24 by the front end similarly, and spreads in a cross direction so that 
clearly, when drawing 4 is referred to collectively. Between the up magnetic pole layer 
37 and the lower magnetic pole layer 38, it is isolated from the upper part and the lower 
nose-of-cam pole pieces 31 and 32 behind the upper part and the lower nose-of-cam 
pole pieces 31 and 32, and the magnetic piece 39, i.e., a back gap, is arranged. This 
back gap 39 penetrates the gap layer 34, and connects the upper part and the lower 
magnetic pole layers 37 and 38 mutually. The front end of the up magnetic pole layer 37 
is connected to the up nose-of-cam pole piece 31 . Simultaneously, the front end of the 
lower magnetic pole layer 38 is connected to the lower nose-of-cam pole piece 32 
[0020] Between the upper part and the lower magnetic pole layers 37 and 38, the upper 
coil layer 40 and the lower layer coil layer 41 which were mutually divided with the gap 
layer 34 are formed. Between the upper coil layer 40 and the up magnetic pole layer 37 
the insulating layer 42 which spreads by almost uniform thickness is formed. Similarly' 
between the lower layer coil layer 41 and the lower magnetic pole layer 38 the 
insulating layer 43 which spreads by almost uniform thickness is formed. That is', the 
laminating of an insulating layer 43, the lower layer coil layer 41, the gap layer 34* the 
upper coil layer 40, an insulating layer 42, and the up magnetic pole layer 37 is carried 
out to the front face of the lower magnetic pole layer 38 one by one. 
[0021] The lower layer coil layer 41 is equipped with the coil 45 which goes the 
circumference of the back gap 39 around along with the datum level 44 specified on the 
front face of an insulating layer 43 so that clearly, when drawing 5 is referred to 
collectively. The winding of a coil 45 keeps away from the back gap 39 gradually 
drawing an eddy. The crevice between winding is filled with the insulating resin 
hardening layer 46 so that clearly from drawing 4 . Similarly, it is buried by the insulating 
resin hardening layer 46 between the lower nose-of-cam pole piece 32 and the 
periphery of a coil 45, and between the inner circumference of a coil 45, and the back 
gap 39. The laminating of the insulating metal layer 47, i.e., the metallic-oxide film is 
earned out to these insulating resin hardening layers 46. The metallic-oxide film 47 puts 
the insulating resin hardening layer 46 between datum level 44. The common 1st 
flatness side 48 is faced the front face of winding, and the front face of the metallic-oxide 
film 47. 

[0022] As shown in drawing 4 and drawing 6 , the upper coil layer 40 is equipped with 
the coil 50 which goes the circumference of the back gap 39 around along with the 
datum level 49 specified on the front face of the gap layer 34. The winding of a coil 50 
keeps away from the back gap 39 gradually like the above-mentioned, drawing an eddy 
The crevice between winding is filled with the insulating resin hardening layer 51 so that 
clearly from drawing 4 . It is similarly buried by the insulating resin hardening layer 51 
between an up nose-of-cam pole piece and the periphery of a coil, and between the 
inner circumference of a coil, and the back gap 39. The laminating of the insulating 
metal layer 52, i.e., the metallic-oxide film, is carried out to these insulating resin 
hardening layers 51. The metallic-oxide film 52 puts the insulating resin hardening layer 
51 between datum level 49. The common 2nd flatness side 53 is faced the front face of 
winding, and the front face of the metallic-oxide film 52. 

[0023] In the above thin film magnetic heads 29, if current is supplied to coils 45 and 50 
a magnetic field will occur with coils 45 and 50. The magnetic-flux style based on a 



magnetic field circulates through the up magnetic pole layer 37, the up nose-of-cam 
pole piece 31, the lower nose-of-cam pole piece 32, and the lower magnetic pole layer 
38 focusing on the back gap 39. The above-mentioned record magnetic field is 
generated by this magnetic-flux style. 

[0024] Next, the manufacture method of the thin film magnetic head 29 is explained 
briefly. First, known technique is used and it is aluminum 203. The MR element 30 is 
formed in the front face of the wafer made from aluminum2 03-71C with which the layer 
was formed. As shown in drawing 7 (a), the MR element 30 is aluminum 203 in the front 
face of the shield layer 61 of FeN or NiFe. It is embedded in a layer 62. This aluminum 
203 The laminating of the lower magnetic pole layer 38 is carried out to the front face of 
a layer 62. The lower magnetic pole layer 38 should just consist of NiFe(s). This lower 
magnetic pole layer 38 functions as a shield layer which puts the MR element 30 
between the shield layers 61 . 

[0025] Then, as shown in drawing 7 (b), the bottom half object of the lower nose-of-cam 
pole piece 32 and the back gap 39 is formed in the front face of the lower magnetic pole 
layer 38. For example, the electrolysis galvanizing method should just be used for 
formation of the bottom half object of these lower nose-of-cam pole piece 32 or the back 
gap 39. The appearance of the lower nose-of-cam pole piece 32 or the back gap 39 
should just be prescribed as everyone knows by the pattern (configuration) pictured with 
a photoresist (not shown). 

[0026] Then, it is Si02 as shown in the front face of the lower magnetic pole layer 38 at 
drawing 8 (a), aluminum 203 An insulating layer 43 is formed. Sputtering and vacuum 
evaporationo should just be used for formation of an insulating layer 43. The bottom half 
object of the lower nose-of-cam pole piece 32 and the back gap 39 is covered by the 
insulator layer which follows an insulating layer 43. 

[0027] Then, the lower layer coil layer 41 is formed in the front face of an insulating layer 
43. In formation of the lower layer coil layer 41, first, as shown in drawing 8 (b), the 
winding of the coil 45 which goes the circumference of the bottom half object of the back 
gap 39 around, the front face 44, i.e., the datum level, of an insulating layer 43, is 
formed. Sputtering and the electrolysis galvanizing method should just be used for 
formation of winding as everyone knows. At this time, winding should just be prescribed 
as everyone knows by the pattern (configuration) pictured with a photoresist (not 
shown). 

[0028] Then, as shown in drawing 8 (c), resist liquid 65 is poured into the crevice 64 
between winding. Resist liquid 65 is completely a wrap about the bottom half object of 
the winding of the lower nose-of-cam pole piece 32 or a coil 45, and the back gap 39. 
Therefore, resist liquid 65 spreads round the crevice 66 between the lower nose-of-cam 
pole piece 32 and the periphery of a coil 45, and the crevice 67 between the inner 
circumference of a coil 45, and the bottom half object of the back gap 39. At this time, a 
foam is wanted to be eliminated completely in the crevice 64 between winding, the 
crevice 66 between the lower nose-of-cam pole piece 32 and the periphery of a coil 45, 
and the crevice 67 between the inner circumference of a coil 45, and the bottom half 
object of the back gap 39. Then, prebake processing is performed to resist liquid 65 by 
UV irradiation etc. Consequently, semi-hardening of the resist liquid 65 is carried out. 
Resist liquid 65 is orthopedically operated by the regular pattern in this prebake 
processing. Masking which interrupts irradiation of ultraviolet rays should just be used 
for this plastic surgery. 

[0029] In this way, as shown in the resist liquid 65 which carried out semi-hardening at 
drawing 9 (a), reactant etching processing is performed. This etching processing is 
represented by the plasma etching using the oxygen gas which reacts to resist liquid 65 
alternatively, or chlorofluocarbon and those mixed gas. According to this etching 



processing, only the resist liquid 65 which carried out semi-hardening is shaved off 
Etching processing exposes the winding of a coil 45 in the interval of the resist liquid 65 
which carried out semi-hardening. Simultaneously, on the front face of the bottom half 
object of the lower nose-of-cam pole piece 32 or the back gap 39, an insulator layer is 
exposed. At this time, the height of the resist liquid 65 measured, the front face 44, i e 
the datum level, of an insulating layer 43, is set up lower than the winding of a coil 45* 
and the front face of the bottom half object of the lower nose-of-cam pole piece 32 and 
the back gap 39 so that clearly from drawing 9 (a). That is, it accepts in the crevice 64 
between winding, the crevice 66 between the lower nose-of-cam pole piece 32 and the 
periphery of a coil 45, and the crevice 67 between the inner circumference of a coil 45 
and the bottom half object of the back gap 39, and a slot 68 is formed. Then, postbake 
processing is performed to resist liquid 65 by heating, UV irradiation, etc. Consequently 
resist liquid 65 is hardened completely. In this way, the insulating resin hardening layer 
46 is offered with the hardened resist liquid 65. 

[0030] As shown in the formed insulating resin hardening layer 46, the front face of the 
winding of a coil 45, and the front face of the insulator layer on the lower nose-of-cam 
pole piece 32 or the back gap 39 at drawing 9 (b), it is aluminum 203. The insulator 
layer 69 of the said metallic oxide is formed. Vacuum evaporationo and sputtering 
should just be used for this membrane formation. Then, as shown in drawing 9 (c) 
flattening polish processing is performed to the front face of an insulator layer 69 The 
insulator layer 69 is shaved off by this flattening polish processing. Flattening polish 
processing is continued until it exposes again the winding of a coil 45, and the front face 
of the bottom half object of the lower nose-of-cam pole piece 32 and the back gap 39 In 
this way, in respect of [ 48 ] the 1st finished flatness, the bottom half object of the 
winding of a coil 45, the lower nose-of-cam pole piece 32, and the back gap 39 is 
exposed in the interval of an insulator layer 69 47, i.e., a metallic-oxide film. 
[0031] As shown in drawing 10 (a), the gap layer 34 is formed by uniform thickness by 
the 1st flatness side 48 which began to be deleted. The gap layer 34 covers and covers 
the winding of not only the lower nose-of-cam pole piece 32 but the coil 45. Then, as 
shown in drawing 10 (b), the up nose-of-cam pole piece 31 is formed by the front face of 
the gap layer 34. Simultaneously, the Johan object of the back gap 39 is accumulated 
on the bottom half object of the back gap 39. For example, the electrolysis galvanizing 
method should just be used for formation of the Johan object of these up nose-of-cam 
pole piece 31 or the back gap 39. The appearance of the Johan object of the up nose- 
of-cam pole piece 31 or the back gap 39 should just be prescribed as everyone knows 
by the pattern (configuration) pictured with a photoresist (not shown). 
[0032] If an ion mill etc. is carried out by the mask in the up nose-of-cam pole piece 31 
at this time, as shown, for example in drawing 11 , the gap layer 34 modeled after the 
penphery of the up nose-of-cam pole piece 31 will begin to be deleted. It can be begun 
to delete the lower nose-of-cam pole piece 32 the minute salient 33 similarly modeled 
after the penphery of the up nose-of-cam pole piece 31 . Here, the resist film 70 may be 
accumulated on the up nose-of-cam pole piece 31 . 

[0033] Then, the upper coil layer 40 is formed in the front face of the gap layer 34 
Besides, the completely same technique as formation of the above-mentioned lower 
layer coil layer 41 is adopted in formation of the layer coil layer 40. Consequently, the 
laminating of the insulating resin hardening layer 51 and the metallic-oxide film 52 is 
carried out to turn in the crevice between the winding of a coil 50, the crevice between 
the up nose-of-cam pole piece 31 and the periphery of a coil 50, and the crevice 
between the inner circumference of a coil 50, and the Johan object of the back gap 39 
(for example, refer to drawing 4 ). And as a result of performing flattening polish 
processing like the above-mentioned, in respect of [ 53 ] the 2nd finished flatness the 



Johan object of the winding of a coil 50, the up nose-of-cam pole piece 31, and the back 
gap 39 is exposed in the interval of the metallic-oxide film 52. 

[0034] As shown in drawing 12 , an insulating layer 42 is formed by uniform thickness by 
the 2nd flatness side 53 which began to be deleted. An insulating layer 42 covers and 
covers the winding of a coil 50. Then, the up magnetic pole layer 37 is formed in the 
front face of an insulating layer 42. The front end of the up magnetic pole layer 37 
covers and covers the up nose-of-cam pole piece 31. Simultaneously, the back end of 
the up magnetic pole layer 37 covers and covers the Johan object of the back gap 39. 
For example, the electrolysis galvanizing method should just be used for formation of 
such an up magnetic pole layer 37. The appearance of the up magnetic pole layer 37 
should just be prescribed as everyone knows by the pattern (configuration) pictured with 
a photoresist (not shown). 

[0035] According to the above manufacture methods, the upper coil layer 40 and the up 
magnetic pole layer 37 can be formed on the flat side 48 and 53. Therefore, the coil 50 
of the upper coil layer 40 and the up magnetic pole layer 37 can be formed with a 
sufficient precision by the detailed pattern. In case detaiied-ization of such a pattern 
narrows the interval of the winding of a coil 50 or raises recording track density on a 
magnetic disk 13, it can greatly be useful. 

[0036] And by this manufacture method, fluid high resist liquid 65 is used in forming an 
insulating layer in the crevice between the winding of coils 45 and 50, the crevice 
between the nose-of-cam pole pieces 31 and 32 and the periphery of coils 45 and 50, 
and the crevice between the inner circumference of coils 45 and 50, and the back gap 
39. Since resist liquid 65 can get even to all the corners of each crevice, each crevice 
can be certainly filled by the insulating layer. Therefore, promotion of the corrosion 
resulting from survival of an opening, i.e., oxidization, is avoidable, when it replaces with 
pouring of such resist liquid 65 and an insulating layer is formed by technique, such as 
sputtering and vacuum evaporationo, the particle of a metallic oxide is deposited on the 
entrance of a crevice, and a crevice is deep and it cannot arrive until 
[0037] Moreover, by this manufacture method, after the laminating of the metallic-oxide 
film is carried out to the resist hardening layer formed in the crevice between the 
winding of coils 45 and 50, the crevice between the nose-of-cam pole pieces 31 and 32 
and the periphery of coils 45 and 50, and the crevice between the inner circumference 
of coils 45 and 50, and the back gap 39, flattening polish processing is carried out. 
Therefore, it is avoidable that a resist hardening layer weak in comparison is **(ed) by 
flattening polish processing as much as possible. If flattening polish processing is 
performed to a resist hardening layer, the front face of a resist hardening layer will be 
rough with work of an abrasive material on the contrary. The flat sides 48 and 53 are not 
securable. 

[0038] In the above-mentioned flattening polish processing, the front face of a wafer 
should just be forced as everyone knows to the front face of the rotating surface plate 
for polish. According to such flattening polish processing, the front face of a wafer can 
be ground by work by the slurry for polish which spreads on the front face of the surface 
plate for polish. It is mixed in the slurry for polish, minute abrasives, i.e., particle. 
[0039] At this time, it is good in the slurry for polish to mix the reaction agent discolored 
in response to the ion of the winding of the above-mentioned coils 45 and 50, the upper 
part and the lower nose-of-cam pole pieces 31 and 32, and the back gap 39.' According 
to the work of such a reaction agent, an operator can end flattening polish processing 
certainly, when the winding of coils 45 and 50, the upper part and the lower nose-of-cam 
pole pieces 31 and 32 f and the back gap 39 are exposed. Therefore, it is avoidable that 
the metallic-oxide films 47 and 52 are shaved off too much. Exposure of a resist 
hardening layer can be certainly prevented at the time of flattening polish processing. 



[0040] For example, as shown in drawing 13 , in the thin film magnetic head 29, the 
above-mentioned 2nd flatness side 53 does not necessarily need to be formed to the 
upper coil layer 40. As it is one of these, for example, is shown in drawing 14 , a coil 71 
and an insulating layer 72 may newly be formed on the 2nd flatness side 53. In addition, 
in the thin film magnetic head 29, the up magnetic pole layer 37 may be directly formed 
on the gap layer 34, without forming the upper coil layer 40, as shown, for example in 
drawing 15 . Moreover, the upper coil layer 40 may be formed on the gap layer 34, 
without forming the lower layer coil layer 41, as shown, for example in drawing 16 . By 
any case, a flat side can be formed based on the above-mentioned manufacture 
method on each coil layer 40 and 41 . 

[0041] In addition, the above thin film magnetic heads 29 are not only applicable to the 
above hard disk drive (HDD) 10, but may be applied to other magnetic-disk driving 
gears and magnetic tape transports. Moreover, the thin film magnetic head 29 may be 
applied to the contact head slider it can not only be used for the above surfacing head 
sliders 14, but equipped with the medium opposite side which continues contacting a 
record medium called a magnetic disk. 
[0042] 

[Effect of the Invention] While wrapping the winding of a coil in an insulating layer 
without a crevice as mentioned above according to this invention, a flat side can be 
certainly formed on an insulating layer. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan showing the structure of hard disk drive (HDD) roughly. 
[Drawing 2] It is the expansion perspective diagram showing one example of a surfacing 
head slider. 

[Drawing 3] a part of surfacing side which shows the structure of a read-out write-in 
head roughly — it is an expansion plan 

[Drawing 4] It is the cross section which met four to 4 line of drawing 3 . 
[Drawing 5] It is the plan showing the structure of a lower layer coil layer roughly. 
[Drawing 6] It is the plan showing the structure of the upper coil layer roughly. 
[Drawing 7] It is the front view and the plan showing the manufacture method of the thin 
film magnetic head. 

[Drawing 8] It is the expanded sectional view showing the process which forms a lower 
layer coil layer. 

[Drawing 9] It is the expanded sectional view showing the process which forms a lower 
layer coil layer. 

[Drawing 10] It is the expanded sectional view showing the process which forms a gap 
layer and an up nose-of-cam pole piece on the 1st flatness side. 

[Drawing 11] It is the expansion front view showing the process which forms an up 
nose-of-cam pole piece. 

[Drawing 12] It is the expanded sectional view showing the process which forms an 
insulating layer on the 2nd flatness side. 

[Drawing 13] It is the cross section showing roughly the structure of the thin film 
magnetic head which corresponds to drawing 5 and starts other operation gestalten. 
[Drawing 14] It is the cross section showing roughly the structure of the thin film 
magnetic head which corresponds to drawing 5 and starts the operation gestalt of 
further others. 

[Drawing 15] It is the cross section showing roughly the structure of the thin film 



magnetic head which corresponds to drawing 5 and starts the operation gestalt of 
further others. 

[Drawing 16] It is the cross section showing roughly the structure of the thin film 
magnetic head which corresponds to drawing 5 and starts the operation qestalt of 
further others. 
[Description of Notations] 

24 Surfacing Side as a Medium Opposite Side, 29 Thin Film Magnetic Head 31 Up 
Nose-of-Cam Pole Piece, 32 A lower nose-of-cam pole piece, 39 The back gap as a 
magnetic piece, 44 Datum level, 45 A coil, 46 An insulating resin hardening layer 47 
The metallic-oxide film as an insulating metal layer, 48 The 1st flatness side, 49 Datum 
level, 50 A coil, 51 An insulating resin hardening layer, 52 The metallic-oxide film as an 
insulating metal layer, 53 The 2nd flatness side. 
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